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XSECT

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _45222.L1(R-5185)
COUNTY _HARNETT

PROJECT DESCRIPTION _WIDENING OF US 401 IN LILLINGTON
FROM NC 210 TO NORTH OF SR 1436 (MATTHEWS RD.)

INVENTORY

F.A. PROJ, HPP-0401(207)

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

NOTE ~ THE INFORMATION CONTAINED HEREIN 1S NOT IMPLIED OR GUARANTEED BY THE !i £. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

"i‘u

| AT
IN.C. R-5185

SPATE PROLINS . AAIROLNG CNETION
4522211 HPP-0401(207) P.E.

-45222.2.1 RW_ & Utility
45222.3.1 HPP-0401(218) Const.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH 1T 1S BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVA!LABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU UN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TGO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. TRESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TG CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FiNAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR 1S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
C.D. CZAJKA

J.R. TURNAGE

H.R, CONLEY

J.R. MATULA

INVESTIGATED BY_C.D. CZAJKA

CHECKED BY N.T. ROBERSON

susMITTED BY___CD. CZAJKA

DATE JUNE 2010
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NORTH CARQLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

45222.1.1(R-5185) 2

SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

s0lL 1S CONSIDERED T BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

180 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T286, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:

~ INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

LMELL GRADED
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

POORLY GRADED)

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR.

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68 BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

DESCRIPTIONS MAY INCLUDE COLOR DR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAYS.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

VANE SHEAR TEST

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

SAMPLE BREAKS ACROSS GRAINS.

» OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC
y 3 i HOHY pre SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED o N//sy NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 128 g > o Bl
VERY STIFF, GRAVSILTY CLAY, KGIST WITH WTERBEDDED FIVE SAD LAYERS.HIRY PLASTE, = SOSTTI ROCK (R BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE T0 RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION pr—— 75 CORSE GRATN TONEDUS AN FET AVDRPHIC ROCK THAT AT WHICH IT 15 ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING %200 (> 35% PASSING *208) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. fﬂ‘?sfacﬁgﬁsgésﬁgifﬁ'ﬂf;mm e e CALCAREQUS (CALCJ - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NON-COASTAL PLAIN
GROUP a-3 | a-4 | A6 a6 A7]a1,a2 | A-4 4B COMPRESSIBILITY gg&c?gggﬁulm SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TyPe | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. nre| A3 | A6A7 SLIGHTLY COMPRESSIBLE LI0UID LIMIT LESS THAN 3 o : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
T MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTD ROCK, BUT MAY NOT YIELD N
SYMBOL RN HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 5@ SEDIMENTARY ROCK T~ T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
N i T SHELL BEDCETE, LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING S | e PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTLRE OF ADJACENT
. :% BES?USLAR cLaY gy ORGANIC MATERIAL GRgP[l]tllth SlLTSO-lLZLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
- L e ROCK FREBH, CRYSTALS BRIGHT, FEW JOINTS MAY SHONW SLIGHT STAINING. RO 6S UNDE -
« 208 10 1|35 mxl35 wx|as mxlas e mijas mnlos mujas My SoILS TRACE OF ORGANIC MATTER 2 - 3% 3-8y TRACE 1- 10 FRESH e lg Rl CKRIN R DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
ARG > o LITILE 10 - 20 VERY SLIGHT ROCK GENERALLY FRESH, 'JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN o
100D LI 40 x| 41 v [ pix|as v 4o wx far an oo mx |0 MN] gors wiTH MODERATELY ORGANIC 5-10%7 12 - 28% SOME 20 - 35¢ g » , | DIP_DIRECTION (OIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX | NP |19 Mx |12 Mx 13 My {11 MN (19 MK (18 MXJULMN JUMN G oR HioHLy | HIGHLY ORGANIC 0% 201 HIGHLY 35% AND ABOVE v SLL g?YiTg;?sggl_f]ﬁ?ﬁﬁru:é’fcm‘?“ FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [} ] ° 4mx |8 ux |12 mx|16 Mx|no Mx|  MODERATE ORGANIC GROUND_WATER . FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF e SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0 SIOES RELATIVE T0 DN ANOTHER PARALLEL T0 THE FRACTURE
USUAL TYPESISTONE FRABS.|_, o | o1 Ty OR CLAYEY SILTY CLAYEY ORGANIC Yz WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLI 1 INCH, OPEN JDINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR g
OF MAJOR |GRAVEL, AND CRAVEL aND Sanp | SoiLs | sSoiLs MATTER 24 CRYSTALS ARE DULL AND DISCOLORED, CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
wereRias | smp  |SAND y_ STATIC WATER LEVEL AFTER HOURS
MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS, IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
GEN. RATING FAIR TO Py PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW 'CLAY. ROCK HAS PARENT MATERIAL.
oA EXCELLENT TO GOOD FAIR TD POOR POOR POOR | UNSUTTABLE t * DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUU" SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
PIOF A-7-5 SUBGROUP IS < LL - 30 ;PIOF 4-7-6 SUBGROLP IS >LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL THE STREAM.
MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KADLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
STEN
TNESS OR RANGE OF STANDARD RANGE OF UNCONFINED ST CPT SAMPLE (MOD. SEV.  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE coggsgISNTENDY PEMTRA{;O?AEEES)XSTENCE CDMPR!(ETSDSP};EFgRENGTH :??3"&;5';’;’;’;‘;’14}5?;3 N‘RE’ o D TEST BORING DESIGNATIONS If_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
- ALL ROCK EXCEPT QUARTZ RED OR . ROCK FABRIC CLEAR v
—— p——— " N @ wen oo § - BULK SAMPLE SEVERE B R ToIh, MG ALt ReLDaPARS e KAOLINIZED e LEDGE -  SHELF-LIKE RIDGE OR PROJECTION OF RODK WHOSE THIDKIESS 15 SHALL CONPARED 10
GRNNUL pes LODSE 47010 S - SPLIT SPOON EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MA?-ERML MEDIUM DENSE 18 10 32 N/ ARTIFICIAL FILL (AF) OTHER SAMPLE IF_TESTED, YIELDS SPT N VALUES > 10 BPF LENS - A BODY OF SDIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
O CORESIVE) DENSE 30 10 58 THAN ROADWAY EMBANKMENT {:} CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE BuT |MOTTLED (MOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS, MOTTLING IN
VERY DENSE 58 e e~ INFERRED SOIL BOUNDARY SAMPLE v SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SDILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
< 5 LY REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
VERY SOFT 2 @.25 ()  MONITORING WELL
GENERALLY SOFT 2704 2.25 10 0.50 evro7rm  INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 1g¢ gPF | INTERVENING IMPERVIOUS STRATUM.
SILTE':I‘_eY ME:S)?{?F STIFF ; ;g :35 25 ;g :z.e “‘ . L SouNoRR AN Zﬂiﬁﬂ[‘fl??m RT - RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED TG SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MA’ AL 1 Tre ALLUVIAL SOIL UNI Y
(COHESIVE) VERY STIFF 15 10 3@ 2 70 4 - SLOPE INDICATOR SAMPLE ifg?iﬁ'sgxﬁﬂ?fﬁ"mmm"& OUARTZ MAY BE PRESENT A5 DIKES OR STRINGERS. SAPROLITE 15 ROCK QUALITY DESIGNATION (RODI- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 38 >4 25/025 DIP & DIP DIRECTION OF O InetaiaTion CBR - CALIFORNIA BEARING - ROCK SEGMENTS EQUAL TD OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES RATID SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE O~ SPT N-VALUE
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (SaP.1~ RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 18 40 6@ 200 270 L4 SOUNDING ROD @D~ SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM 476 200 042 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEDUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD %“&iéﬁ“gﬁg‘zgpggl:ggﬁ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPERED WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL connse R SILT cLay AR - AUGER REFUSAL HI. - HIGHLY w - MOISTURE CONTENT VODERATELY  CoN B SCRATCHED BY o P GOUGES OR GHOOVES T0 025 IHCHES DEEP ¢ T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDRY (COBY GRD (St (€L BT - BORING TERMINATED MED. - MEDIUM v - VERY A KN - Gou Vi .25 INCHE! AN BE SLICKEN -
(CSE. SDJ) 5D - e N s v e SHEAR TEST HaRD §§°S§S§iﬁ,§';§:@ o A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED gﬁrﬁ% POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
GRAIN MM 305 75 2.8 2.25 .05 085 CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED J
siZE N 12 3 CSE. - COARSE NP - NON PLASTIC 'L NI WEIGHT MEDIUM CAN BE GROOVED OR GOUGED 8.5 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF)OF
B - DILATOMETER TEST ORG. - ORGANIC 4~ GRY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FODT INTO SO WITH
SOIL_MOISTURE - CORRELATION OF TERMS T DYmemIb PENETRATION TEST PMT - PRESSUREMETER TEST a POINT OF # GEOLOGIST'S PICK. ? 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL TO DR LESS
- - HAN ©.1 FODT PER 6@ BLOWS.
SOIL_MOISTURE SCALE FIELD MOISTURE l GUIDE FOR FIELD MDISTURE DESCRIPTION | o - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION - EINE oD~ SAND, SANDY FROM CHIPS T0 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIGUID; VERY WET, USUALLY FOSS, - FOSSILIFERQUS 8. - SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSIRE. OF STRATUM END EXPRESSED @5 A PERCENTAGE:
) FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1INCH SIRATA ROCK QUALTTY DESIGNATION (SAOD)- A MEASURE OF ROCK GUALITY DESCRIBED BY
n LIGUID LIMIT AT o BE FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
oastie T T FINGERNALL g TOTAL LENGTH OF STRATA AND EXPRESSED AG A PERCENTAGE.
RenGe SMET - T DR MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING 0PSO (15~ SURFACE SOILS USUALLY CONTAINING ORGANIC HATTER.
*D
| PLASTIC LIMIT TERM SPACING
i DRILL UNITS: ADVANCING TODLS: HAMMER TYPE: VERTYE;’;‘E oG VERY THICKLY BEDDED Ny BENCH MARK:
- - s MANU -
oM_L OPTIMUM MOISTURE MDIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE [} cuer ame automaTIc [ ] AL Dt 310 16 FEET THICKLY BEDDED 15 - 4 FEET
SL_L SHRINKAGE LIMIT D MOBILE B- MODERATELY CLOSE 170 3 FEET THINLY BEDDED 8.6 - 1.6 FEET ELEVATION: FT.
h [] e connuous FLIGHT AUGER CORE SIZE: CLOSE 2.6 TO 1 FEET VERY THINLY BEDDED 0.23 - 0.16 FEET
- DRY - D) REQUIRES ADDITIONAL MATER 70 D i VERY CLOSE LESS THAN 016 FEET THICKLY LAMINATED 0.008 - 8.83 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 &' HOLLOW AUGERS B - THINLY LAMINATED < 0.008 FEET
RATION
PLASTICITY . HARD FACED FINGER BITS " INDUI
prp—— L cre-ssc U FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX ¢PD Y D TUNG.-CARBIDE INSERTS -
NONPLASTIC o5 VERY LOW CME-550 | FRIGBLE RUBBING WITH FINGER FREES NUMERDUS GRAINS:
LOW PLASTICITY 515 SLIGHT [T casme [ w/ eovacer TR (T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
¢ EDIUM
:IEGDH P;f:gfg;y 122 B o i [} rortasLe HousT [ Tricone *STEEL TEETH [7] rost woee Diceer MODERATELY INDURATED g;‘g";‘:«; CEA';lBE SEEAR:;%D RO SAMPLE WITH STEEL PROBE;
Al ASILY WHEN WITH HAMMER.
D TRICONE * TUNG.-CARB. |:| HAND AUGER
COLOR O ] sounome rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
D CORE BIT D DIFFICULT TO BREAK WITH HAMMER.

REVISED 02/23/06




J

R-5185

TIP PROJECT

27-MAY-2010 10:39

25% PLANS

S S 1B o Shondord Symoology Steer STATE OF NORTH CAROLINA N.C m:g{,s.,gm ;2 %
ee Sheel 18 For Standard Sym DIVISION OF HIGHWAYS o e e
) &5 4522211 HPP-0401(207) P.E,
LOCATION: US 401 IN LILLINGTON FROM NC 210
TO NORTH OF SR 1436
- TYPE OF WORK: GRADING, PAVING, DRAINAGE, CULVERTS,
N Y SIGNALS, & SIGNING
jdﬁ\'. Q. 55‘. .
i LS \ - R
VICINITY MAP ‘(Q
N.T.S.
END TIP PROJECT R-5185
BEGIN TIP PROJECT R-5185
-L- STA. 8+75.00 \ BEGIN CONSTRUCTION ﬁﬁo?ﬁ?fgg” ~L~ STA. 64+57.00
-Yé- POT STA.12+20.00
T 8
\
BEGIN CON.S}HUCHON
~Y!- POT STA Il +51.32
T0
ERWIN —
f!' \
i \

END CONSTRUCTION

~Y¥3- POT STA 12+50.00
END CONSTRUCIION
~Y5- POT STA, 12+35.00

END CONSTRUCTION
~Y?- POT STA 1747175

END CONSTRUCTION
~Yé- POT STA, I7+68.00

INCOMPLETE PLANS

DO NOT USE FOR R/W ACQUISITION

THIS PROJECT IS NOT WITHIN ANY MUNICIPAL BOUNDARIES.
CLEARING ON THIS PROJECT SHALL BE PERFORMED

e« |\ o mm rowrs astasuisazp 2y METHOD I R s
J
h v v Y Prepared In fhe OFflce of; Y  HYDRAULICS ENGINEER Y A
Q[ orarmrc scares DESIGN DATA STVRALPH WHITEHEAD ASSOCIATES, INC. ST B0 NORTH CARDLINA
PROJECT LENGIH 1000 West Mo&céuﬁ 8., S&a. ZbM, gh:;;}:xu NC, 28208
50 325 ADT 2009 = 11,000 LENGTH ROADWAY TIP PROJECT R-Sl8S = 106 Milas FOR NORTH CALDLAe aePARENT OF TRANSFORTATION
2 ADT 2030 = 20,500 TOTAL LENGTH TIP PROJECT R-5I85 = 106 Miles 2006 STANDARD SPECIFICATIONS
DHY = NA PE
SIGNATURE:
h D = NA RIGHT OF WAY DATE:| JOSEPH A. FREEMAN, PE
Z T = NA JUNE 18, 2010 PROJECT ENGINEER ROAIJJZ%;I'\(&%SIGN
vV = 50 MPH
o FUNC. CLASS: LETTING DATE: MAAMOON ABDELAZIZ
: : NCDOT CONTACT; JERRY BRADLEY JULY 20,2011 PROJECT DESIGN ENGINEER
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PERDUE EUGENE A. CONTL, JR.
GOVERNOR SECRETARY
June 16, 2010
STATE PROJECT: 45222.1.1 (R-5185)
FEDERAL PROJECT: HPP-0401(207)
COUNTIES: Harnett
DESCRIPTION: Widening of US 401 from NC 210 to just North of SR 1436 (Matthews Road)
SUBJECT: Geotechnical Report - Inventory

Project Description

This project consists of a proposed 1.09 mile widening of the existing 2 and 3-lane segments of US 401 to a
four-lane, grass median-divided roadway.

The geotechnical investigation was conducted during April of 2010 by the NCDOT Geotechnical Engineering
Unit. All borings were advanced using a CME-550 drill machine with an automatic hammer. Standard
Penetration and Solid Auger methods were used to advance borings to necessary depths. Representative soil
samples were collected for visual classification in the field and selected samples were submitted for
laboratory analysis by the Materials and Tests Unit.

The following alignments, totaling 1.09 miles, were investigated. Subsurface profiles of these alignments are
included in this report.

Line Stations
-L- 8+75 to 64+57

Areas of Special Geotechnical Interest

1) Highly Plastic Clays: Coastal Plain clays with high plasticity indices (PI > 26), which may cause
problems during construction, were encountered at the following locations:

Line Stations Offsets (ft)
-L- 20+00 40 RT
-L- 26+00 40 RT
-L- 28+50 SOLT
-L- 37+50 75 RT

-L- 40+00 40 RT

SHEET 3
45222.1.1 (R-5185)

-L- 43+00 40 RT

2) Loose/Soft Soils: Soils with “soft” or “very loose” densities (n-value < 4) were encountered on the
project and may impact subgrade or embankment construction. These soils were found at the
following locations:

Line Stations Offsets (ft)

-L- 11450 22 LT

-L- 17+00 52 RT

-L- 20+00 40 RT

-L- 31+00 30RT

-L- 31+64 20 RT

3) Organic Soils: The following sections were found to contain soils with organic content greater than
3%:
Line Station Offset (ft)
-L- 50+00 SOLT

Physiography and Geology

The project is located in the town of Lillington. The terrain is relatively flat and the project corridor consists
primarily of businesses with a few homes. Two small tributaries of the Cape Fear River cross the project
corridor.

Geologically, the project is located on the edge of the Coastal Plain and Raleigh Belt. Surficial soils consist
of Cretaceous Coastal Plain sands and silts of the Middendorf Formation. The Coastal Plain soils are

underlain by residual soils derived from the weathering of phyllite from the Raleigh Belt.

Soil Properties

Soils encountered during this investigation include roadway embankment, alluvial sediments, Coastal Plain
soils and residual soils.

Roadway Embankment soils are present in the existing roadway. These soils consist of brown, orange, and
red, dry to moist, medium dense, silty sand and clayey sand (A-2-4, A-2-6).

Alluvial soils are present in the vicinity of tributaries leading to the Cape Fear River as well as near the
intersection of US 401 and NC 210. These soils consist primarily of dark gray to gray, moist to wet, soft to
stiff, sandy silt (A-4) and moist to saturated, very loose to medium dense, coarse sand (A-1-b).

Coastal Plain soils are deposited over residual soils of the Raleigh Belt. The Coastal Plain soils consist
primarily of gray, orange, brown and red, moist to wet, very soft to very stiff, sandy silt (A-4) and gray, red
and orange, dry to wet, soft to hard, sandy and silty clay (A-6, A-7-6). Minor amounts of gray, red, brown
and orange, dry to saturated, loose to medium dense, silty and clayey sand (A-2, A-2-7) are also present.



Residual soils are derived from the in-place weathering of the underlying phyllitic bedrock of the Raleigh
Belt. Where encountered, these soils consist of brown, moist, stiff, clayey silt (A-5).

Groundwater

Groundwater was encountered in most borings throughout the project corridor. Groundwater is generally
shallow across the project and occurs within 10.0 feet of the ground surface. Where encountered, 24 hour
water readings ranged from 1.6 to 9.6 feet below the ground surface.

Prepared by,

C. &7/ %/
C. Doug Czajka, LG
Engineering Geologist
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EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

PROJECT: R-5185 COUNTY: Harnett DATE: 3/8/11 COMPILED BY: STV SHEET_1 OF _1_SHEETS 23/ 1i
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL | ROCK |UNDERCUT| UNSUIT.  SUITABLE| TOTAL | ROCK | EARTH | EMBANK.| BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +25%
-L- 8+75.00 (RT) 71-38+50.00 (RT) 248 248 17,084 17,084 21,355 21,107
-DRI- 10+42.32 -DRI- 11+32.14 27 27 143 143 179 152
-Y3- 10+54.76 -Y3- 12+50.00 47 47
322 322

-L- 38+50.00 (RT)

SUBTOTAL

222

-L- 8+75.00 (LT)

i

-L-38+50.00 (LT)

G
”_ﬁ%’%” o

1,063

i

6,365

-L- 56+93.28 (RT)
Y9- 10434.50 Y9- 11497.94 569 569 569 569
Y5- 10+40.15 Y5- 12405.03 251 251 44 04 530 279
Y7-10+59.81 N7-17+77.75 155 155 51 51 64 o1 o1
Y8- 10+54.86 8- 17+68.00 375 o1 91 114 261 261
SUBTOTAL 5.966 7,458 6.807 o2 92

-Y1-10+13.12

-Y1-12+72.82

316

176

96

96

o

-L- 58+21.00 (LT)

i
e

-Y6- 10+40.00

~-Y6- 14+95.72

-L- 58+21.00 (LT)

-L- 65+36.40 (LT)

SUBTOTAL
-

TOTAL 36,880 1,029 1.029
LOSS DUE TO CLEARING & GRUBBING 200 200 200
ADDITIONAL UNDERCUT |
ROCK WASTE TO REPLACE BORROW
ADJUST FOR ROCK WASTE
WASTE IN LIEU OF BORROW 1,029 1,029 1039
PROJECT TOTAL 3084 3084 31.468 31,468 39,335 36,051
EST. 5% TO REPLACE TOP SOIL ON BORROW PIT 1.803
GRAND TOTAL 3.084 31.468 31.468 39.335 37.854
SAY 3,300 40,000
EST. DDE 2140 CY
UNDERCUT EXCAVATION|650 CY
SHALLOW UNDERCUT _ |300 CY

NOTE: EARTHWORK QUANTITIES ARE CALCULATED BY THE DIVISION 6 DDC. THESE EARTHWORK QUANTITIES ARE BASED IN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.

100%balance_sheet.xls : Balance Sheet

7/28/2011 2:38 PM
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